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ABSTRACT: 

PURPOSE: To form a hydro genation catalyst comprising nickel, nickel oxide, 
or the like, so as to have a specific surface area and a total pore volume and 
to give high selectivity and conversion rate at high flow rate and high 
hydro genation temperature. 

CONSTITUTION: A hydrogenation catalyst is obtained by comprising 25-50 wt.% • 
nickel (metal), 10-35 wt.% nickel oxide, 4-12 wt.% magnesium oxide, 1-5 wt.% 
sodium oxide and the remainder of an inert support material. The total of 
nickel and nickel oxide is 40-70 wt.%, and the hydrogenation catalyst has a 
surface area of 80-200 m2/g detenrrined by BET and a total pore volume of 
0. 35-0. 6 ml/g determined by mercury porosimetry. The total pore volume is made 
up of 30-60% by volume of pores having pore radii of ≤40 &angst;, 4-10% by 
volume of pores having pore radh' of >40-300 &angst„ and 30-60% by volume of 
pores having pore radii of >300-5000 &angst;. 
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(57) («5E#) 

*»ft««T*->T. --y^;U25-50»*%, IHC-v 
^/H0-35fiS%, Kfl^^S^A 4-12MM%. K 
fci-h U^A 1-5 SftK&JtzrafMMoSWJ: 9& 
*) % - >y y^i: Kft- ■•/ ^<7>&frtf 40-70Bi%T'*> 
0. &B£*<BET ffi£J:*80-200B*/g <7)SlfflS 

*Jil^*«^fo^ MJ-fci 60.35-0. 6 ral/g<7)£$! 

1-«»i)O30 - 60S*%. >40-300 kcr>fflJL*mZ%-t 
|.t>(7)4 -10Stfi%, >300 -SOOOAOSHfL^flS:*^ 

IMk] mz. 100 -160 "C0tiMUzt$\->X7nJli- 
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> 300 : SrV'>L5000AWifafL¥SS:*'ri.tO 

[ H *JS 2 ] #Mjltt&9*fflJ:tf> 5 - iocr)IM?m# 
SAM ^^(CioTaKLT, 
18&OL30K^%. #4L<li20$rl>L2M|FpX*>Ni % 
1.2 &VM-3.0 *F*L<ttl.5 &UL2.5 Mi 1 

2.8 &VM.4.8 Wft%. $?£L<t43.2 JK?- 20 

%OMg, ***rf S £ fc SrWfRt-rillWSB 1 fcEttW 

[ if * Jl 3 ] -y ^r;l/O^S«* f 7j<*cyxl:¥©« 

(CioTSI^UTlOO &UL130 mVg Ni <r>±%$X'h 

zztzmtttz m$m i s fcii 2 cenn^xftM 

zuHk^*. *-fv*±* 
%i%\*L3n?-hw*ftiiF — >izimco7kf%im 30 
111*315] foffiXnizti^X. -i*rMk, 

)\^^m.coa2^ v * L%mm%tfm,comx'&fcf htx 
**?«as-r 6 £ t -r&arjsi 1 i, 4 

[ii*3S6] ttiglStfcV^T. 0.5 &HU>.8 mol/ 40 
1 O^-y^vH&fc £1/0.1 3rU!_0.2 mol/1 W/*y 
^AigSrSvTf &95&V-1U00 'Ccoagc7)7j<}§?££0.9 
fcl^U.l mol Oj^ffi-t-hlOAcogs^r^LlOO "CcOiS 
£<7>S§*a+K. NazCCfe : (Ni +Mg) cO^/Ht= 1 : 0.60 
L0. 65 fc sflr & 4 xmmx U * t T&t vc£*fc 
ffltt««£0.5 £UL5 ^BKfcfc-jTaSJnL, *LT 

003r^L2000/iS oe«*2r^rS4-C»5*5rt>-3Tg5 
L : ZC0&X'mm& IZ^L3 fg^S^TKcof 



253r^L50SS% 
10^^L-35fiM% 

lftuL5SM% 
SSI? 

*yfc$;Kn;/;<hy-£4 9$l/gLT0.35&UU).6 ml/g 

30&^L60®*% 
4&^U0£S% 
30=5rV>UOiS% 
*mol ^00.06^^0.08 mol^TkiKt^hy^A^ja 
i 7^(40. 03^:^ tO. 04 mol O^-f- h U ^ A t *^ £ 

8[&$r350 &^L450 •COiaKfcfcV^T . £<?)£«& 1 
kg£fc90.5 $rV>L5.0 NmVh ^JK&y^T*-?T*« 

8o&uuoo t*7t#*"ami-iz.b 
kit i >w*.mmz&m-h-b 

m. 

mim. 1 0 ] ifeyKfg-fbMSESrlOO U60 -etc 
[000 1 ] 

hm7iZixtz*mmmzmtz . 

[0002] 

MsMtb 1>X C7)- -y *i\s&&mz LKtmt. m&m 
izm-ti. 

[ 0 0 0 3 ] 3-o - y yNl#rFaill^^0322049 
«, 

1) Si02 / MiO=e/Ht=0.15-0.35 

2) (Mg;Ba) / Ni<0=e;Ht= 0 -0. 15 
iO^ 1 ?. ^^--y^/^-gPA^^-C^Ef 2. 

[00041 -7 ^^fflSfc Lfc^«**fcttBE 
J4, *trl00 •C4T-0*^kiaJSlcfcV%T<7)^r;l^ r b K 
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ISiSte , ft v >SESfc J: VI 10 XJfiLbOjJcftflaWt * 
&fMM 

40frnU70ft*K'C*»K ±ia*»-(kM«* { BE 
T ffitJ:-oTS8!StT80^^L200 iVg*)»flfflteJ:tf» 

> 40&UL300 A^fflTL^^^S fco 

> 300 £^L5000A«Wl¥S$rW-f!>t><7) 
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[0007] #B9JfcJ: 6*3Bfl«HWi, MC. HIRW 20 

a) ^KSR-ftlftBEiO^ffii^S-lOOJS^-Jl^AM 
fc:.I:r>TW£LT. 18&UL30i£^%. #*L<fci20fc 
UL28jf^%<7)NL 1.2 ^1>U0 m t<« 
1.5 &UL2.5 S7%<7)Na, 2.8 &^U.8 JI^%. if 
4 L<ti3.2 &UU.5 JS^%c7)Mg. t-t^rt-iit ; 

b ) ■> ?)uc7)ti&mtf*.%<r>ik¥®.mzz. -jtm 

SLTIOO fcUU30 mVg Ni <7)±* £ Xh&Z b ; 

c) mWmtlxm.Tfr$-VJ*£tMZMfc<!r4 

[0008] jg£» *ftffl)ftftOK&#&tc 

ftfcJ: WWW- h 'J VlCffl#ft«j&»^4»fc»^ 

"W>»affi*0)«fc:* 9 'J L , -tit t 

%<7)42%\, \ lS3ttM%ifi&ma&"&FlEt h £ x*mx 

h. 40 
[0009] JA<0*it*8tf>jfflRW$:. * LT#2 L 
V tftttDJBKtt . TK<7) t 0 Tft § : 

d) SfcgLEgfcfcWC. 0.5 =5:l^L0.8 rool/1 SD^-y^r 
/WHfcJ:tf0.l &HL0.2 moi/i or? 
:$-f£95<r^U00 •C^?fiJt<O7jq§?KSr0.9 fc^U.l 
id £^&^MJ^AC9953r^L.100 X^aS^iS?^ 
tC s NaaCOs : (Ni+Mg) <7>fc;U-Jt= 1 : 0.60£^U>.65 

0.5 &^L5 ^laic^TtroTgaiDL. *LT«L£4i 

«Bi£tt»a>feFJMu «a}T4«**au5oo$:o L2o*5o 



10&l^L35Sfi% 
4&^U2fifi% 
l&^L5»ft% 

n x^f h y - |c i. 0 SJJS L TO. 35&U LO. 6 il/g 

30=5rUL60g*% 
30^V>L-60^fi% 

0.06&IAL0.08 iol0)#IMfc*-h U >>A»jK*fc(40.03 

fcn U0C<?>a«fctJ v 1 &v \\, 5 B*|S!S8¥ Lfcftfc 

e ) SSBHi*»^«S^L-C«e«S*lfc^«i*350 
fcV*U50 •CcOjaSHfeOT, CK^ftHKlkgS^OO. 
5 &V>L5.0 Nm 3 /h ^a^X?*oT**8(ttrV>U0 
0 *ft%**#tSSTO{r^-C>BW4ii: : 
f ) IQiStlfe^Wllkg^O l&^L3NmVh «0S 

[ooio] *mmmz x o i <riaw- o. 

n-r^-7--;WiJ iV i -7?-f-/WO#3&8ajO<9fctf> 
tc, SF4L<{illO ^V^U60 Xllzti^X&mZtto 

h, 

[ooii] xmiizxhfcmtfmzft^hzbizx 

<mm.zim-?hi-zwz, m^zm-T^xm*® 
M.L%tfi>mmztio&. m%<?>*m{tmizimL 
x. *mim. iHiikgiJtOT/UTbKo.s «tv»u. 

0 kg/hcottj^£OXy>4»*tJt2EI3SStcfcU-Clllt$^ 

[00 1 2] SStR^ti. 99.5%-J: ^:S99.9J: 
0±^v^ fiW9$iX)tr;l/TbF<Oi«K).01%*«fk«±^ 
WWz&gi-z,. r;WrtH^0.i %jaT#-Rte0i 

as. 

[0013] n -r^-f-y^TK^btciiVi-CJi, i/V 
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20 ppmjyTT'ftS. 

[0014] mztifzmmi 

1 . BET-«ffi«Sl^ 

^-f^T-fBrunauer) „ I^-yf (Emniett)fc J:Vt7 
-(Teller)(Cj;SBET^®S^S!l^^i, 3**— f 

60^(1938 £) S5309 K(J. Amer. Chem. Soc. 60(193 

8), p 309)fcl^§itTV^. 10 

2 . Hg-^oi/^ r- >J -fc: J; 6 WLSacOSiJg 
(^TLSSfel^m^) 'Jy?- (H.L.Ritter) 
, KU— ? (L.C.Drake) fc J: 1,3900 bar £X'C?>\\g-X 

ViSthV-lzXZMfimf&Wfctimi. Ind. Engn 
g. chem. analyt. Editl7 (1945)782 l*Ztffi2tlX^ 

i/*(J. of Catalysis) 81(1983)204 J*/96(1985)51 20 
7 fcie$SivO%&, 

4. SBfL^^iJS 

fflfWgW»5£#£t;t (S.J.Gregg)fcJ:t^ 

y/(K.s.w.sing)(cj:STFy-r^3 y • y-y±x 

• XU7- TVH • *'-Dyf'f (Adsorption Surface 
Area and Porosity, Academic Press New York-London 
(1967) ,pp. 160-182) taaSfLTV** . 

5. SAM #5t*£(Scanning Auger Microprobe) (CkSfS 

##Hi, A-df>-- x;p-7-tt(Perkin-Elmer)S!OSAM 30 

ftmmmmzmixmfoztiK. 
[0015] m Sfts^smii. ft?x>nzx-o 
xmmmz&^x^i x 10- 3 torrco«sss -e#ms 

fc. m^mzx&mmn&^m&izxix. 1*^57 

y H-TU -y:?^ (MULTIPLEX) Mfc&ZtlZtlOl&mn 5 

] om^mm : S:m<i-ttMz. ^mztitzTtrnx.*** 

[ 0 0 1 6 3 SAM ftVrmi}. 7>) ( D.Briggs)fc 40 

,ktf:>7-(M.Seah)fcJ:S ^-i^xiiXr/XWt^M'F 
J rrtimz£hm$b%m J rttft J ("Practical surface an 
a lysis by Auger and X-ray photoelectronic spectros 
copy", John Wiley andSons, NewYork, London (1983) 
PP. 217 ff, 283 ffHcfBSSftT^S. 

[0017] mifr^imztihx-it^wfcomfcii 

^«r«Rfc:ti, JaT*)i«bttjWHK3fifc: 

x*yHf-#|ff<E/E): 0.6 % 

jSttftx^yMf-: 10 kV/10 aA 50 



Wtfm: ^220 nm 

1- OX 3 1— (Handbook of Auger Spectroscopy)" 

[00 18] 7C*-y^/K ^-hU^AfeJ:^-?^^ 
*3WfclHI<ott« 

x-b&mitmi&%fcmmm&£Vtt&mmm 
&<M*wj.Trtmti w*mz£->x*m£.msiLZ 

[0019] 8Stifilc*svvt. i&min-vyji- v 

[0020] ftm.mz&^x'&t>tiiz>mmi. #?& 
Wizfc^xm&zvm Lizm&mstiiriisVA l*> 
4«Bi*»feaofflsn*vu o izmmzco^mmn 
h. u^zmmftfctmmmmtitzm^xwT 

[002 1 ] £M&o£*ltt> mg%ztX'ii&\ * 
Hit. ttK«/£v^«fflw«««ifrt:t5^T, W*.l£50& 

i>« d^aTcJi. i&££350 &^U50 'Ctc. -flT* 
#aoau^Sr0.25^^L0.75m/s CS^CiCiot, 
- >y */l***4i^4»»7&ifHftS3 ft * J: 3 fc^SS 
SilS. 42^^L83%^M7CJK*<*M-CJ)6ifc* < i:tE 

[0022] fflje^*fc£;mvrttffl$ft.4*&(c 
zti. imzti. MTtztizixzcom'Qimztizfr 

S-tl. ClfctCli -oX$ffltZtL& Cr;U-^(H.Blume). 

y Y)l y (W. Naundorf ) fc J: WjV-KiV (A . Wrubel ) 
\Z X 17- i i3)V • f7 J Ox-(Cheo.Techn. .Vol .15(19 
63), p. 583 . 

[0023] *^bffia^ffitfe(t5Natf0ttjS<±, * 

iztc&^tim&zixfz. fcmttmnmmzimhKa. 

[0024] TK^fcttSJ^Htfcft-SMg^tfefSJi, * 

^w<r&f&z^tz^tMm&&<r>ww^tm<. Mg^ 
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[00251 Slffllfcfctt&NatfXMHi, **fc])ttfc> 

[0026] 
« 1 

Ni(N0 3 )2 • 6H2O 1906 g fc«tI/Hg(N0 3 )2 • 6H2O 355.6 g 
£99"C£j3lrVC*10.4 l tcjg&W*. 
[0027] m^«#Rf5^rt-C*7K^Na 2 C03 1500 g 

->X%)-lzm'Xix$>. *4 7? ±230 z*W£<?MX 
U ^-LTiXfcrjai-i. 7-f;U^-^-^5r70' > C{cja 

J6fc*27 1 aa}Lfc«a««t«*ti. isoo 

;uS co^JKSrWLT^fc. 

[0028] UacO74/k?-3r-df£O.25aft%0)i§! 

'cizb^x2 mmmn t * l -c 7 < 4^ -r u^t^i 

T'7-f/l-?-^-*£^U-y M6 mm <t>) fctf#U:. 

5 B#faL 60°CtCt3V^T3 tiftR* lX75'Ci,ZH^X 8 m 
ffl. MStW—felzftl 4 Xft®-it L*>fc . 
[0029] &4>#$HI£# LTV*fc : 

n-7*^^- ;l^ft 
{ ml/h ) 
200 
225 
250 

[003 1 ] jfcJMfc&MMi. 99.9fiM%ST-n-7'^ 
y-^iO^O, *LX*.KR&>n-7?1—iU).\ m 
M%%t>Vlizffl±fm>t LX<r>i>- n -7*f-;i/x-r/i' 

<20ppm ££:frt 1>. *»b4«*ii:*K:. «6fflS<ifc 
n - 7* ? /H kg Sfc 0 «0. 4 kg(7)*||m*<ii^Ss^ 
<0Hfc > 1.8 bar(=i3V^Tf#^ni»( RJ6a*fc*fJ&*- 
4*3»WE) . 
<£ffl0!l2 

6Mtf)*U"y M250 n 
4r&fflmi|5)tKJ^^(*jT'3.5 bar lc*50 



*Ni 
MgO 
N'azO 
CO2 



37.8 S4% 

5.2 aa% 

% 
% 
% 
% 



1.1 

6.0 
22.7 
6.5 
530 g/1 



m 

l«CO£j8!i_LKii7C#X 6Nm3/h £*VVfc. S7C^7. 

14, *5l99.5gfi%i3=tt/M«).5 *««*>4>sSr*t>0 

[0030] S7CO^C, 0.76 kg 
flfc. 53«4%0£-7 77^fi?)%£(;:t4, mfiZtl 
■MtmziS I ^X12%cr>M7t%tfmfe2tl?c . 



30 



( h ) 
24 
24 



40 



m\lZ%^XWk%i\fzfmi(>m<ry<\'v M250 nl) 

S( MS: 32 mm)|*rC4bar lCfcWC730 Nl/hO^SSC 
+-C2(rc/lw7)JlB»aMEfc:4iV>T120 *CtC-f4. 120 °C{Z 
iSLfcftfc:. n-79-i— )V mm 50 ml/h SB 
fs(7)±^l?4t-?-LT100 °CO^^jaS(;i3l->T73 
0Nl/hwHi8S*ilS<i4^»»t(!ttfrt4. H 2 / 7?^ 

RJKBftfcittfc-r*. l2B*iaftfc % 

tefl£75 ml/h fc, * bX3il,Z\2^m^ 100 ml/Me 

CO 
123 
126 
128 

**HVC*£SS (730 Nl/h) 4>t-20*C/h£7)SlgaaSfl25 

41*50 ml/h WflT12l^fc:*>fcoT#te1-£. 7da- 
•f-;l-cOfit^fiS:12^^raPlT--?-il-ffl25 ml/h *1-o 
150 ml/h4"CJt!ni-a:L«>S. 150 ml/hOftl^fttc^Lfc 
*l=. ^?lfcJ:^Rf5t5«0^S$rl28 ^V%U130 'C(c 

«*t»*L-C#fft"4. *<XI4. n-ro>V-;H& 

gg.gMa^tJii^^RiE^rDy^-yu < o.iaft%j: 

O^rS. gi)4i^^i:LT2-y^'<y^yy-3<10 
OppmiJ < i:t/x-n-rue;Px-r;l' <20 ppm*^*f$ 

[0032] ttfflM 1 1 PWMc. J: 4^«5ffl 

v % 4 d i iz «t -p t r o / -t-;uo*s-fk(cfc v > x t>*^ 
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5US1.3 bar)##£>*lS. 

i -^^^-^TK^b^ftlc. Ml J: O^SM (25 
0 ml) fcflfflWl fcRMWTfcfc^TfcTfcia 
flflRLfc. i -791—* 50 nl/hfcttfcUfc. 

**fcEG.5 bar) . £J&S«<l20-C) &J:tfHttti&ft 
(730 N!/h)S— 5t(C&^*_\ 

[0033] #6*lfc*SWfc&rt»li. i -79 J 
£99.95 t LT*SE€« i -79+- 

>V£O.W£M%)Si.V t J- i -T^x-r/KZO ppm 

-;K0**ftfcJ:-jT>l.8bar <7>*^W { #4>fc..g.. 

n-79~t—/W)#3Mt 

J^5Tp|gO-'y^l^M55/5 TST (HOECHST AG) Sr. 3. 
5 barO730 Nl/h^J^+T^/h^MSfS-t'lOO 

[0 0 34] awe, RjGss<9±afc{asu h 2 730 ni/ 

h Z1&milim%3iHZn-79-)— )l> («*) 50 ml/ 
h £100 ^CfcfcWCftteUl. RjESfcASUfc, H 2 / 

79 t-mms.^m^^mx'Rm^^zmm-t 

6. 12^H»*(C, 7l*7){£&fi£75 ml/h 

-f-tT12^H<?)ISIIBT-150 ml/h0)fi£T-iiin1-£. 
£ftfctf>RJESftfrTfc. n-7**y-/l>«.9S*%» 7 
±9-AQ3 79-f—lVff>EAW7)VY-Mt 



6) #M¥7-82 1 

1 0 

^m?v-/W).i v-n-y^x— r/K).i 
M%fcJ:VC4/C4 x^yuflQOO &^L300 ppd iO 

[0035] ffiffl§n7tn-r^-t-;K7)o*><7)1.0 £ 

loo •ctfcv^T1^:*lc* i3 5r , )o»il^9J4 

x^x/l^ltfrttJini ftCn -79J-1W 
^mtcWk^zMifixh if- n - 7+frx.~f-fl*MS 

[0036] Mfc, J: &J»8fcltlRl/C. 

««SV«* (>lfifi%) X'b%. n-79+-)V<r> 

n - n - 7*f-;ix-x/H3 i *3fcf kftflf fc. i S 

20 tCkoT 

[0037] *5KHt «k 6«BSEtttlRLT. fiSfcftWfc: 

coffio^t LT<2. **fcfflflW)PftWi. SiSioo *c 
tx-ht. 



(72)%l#g- "s/t^yh • VlVisi- 

r-M va»*Wffl. 46244 #7hD-/r, 
7 'J -r V* h 7— fe N 467X 

(72)I6W# T^~9- ■ ~JX3--V? 

46485 -7X-- fef;k 
W^-> y ^.r-7— fe. 50 



(72)&b#§ y/UA/H- ■ sfc/Uy 

hM^a^^Pffl, 46147 
-fc*>\ 7>-fe>Xh7— fes 19 

(72)?£BJi# *>\s* r- • 7JU9^/Uh ■ */HJ t 

K-f'Viilf&ftlL 46147 jj--A-;v> 
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